Abstract. At this stage, with the continuous use of new energy sources, how to improve the utilization of new energy and the stability of micro grid has become the most important issue. In the electricity market environment, consider the effects of user side respond and energy storage systems on microgrids, a proper load transfer at the user side under the condition of a time-sharing optical storage price micro grid joint optimization operation strategy, to use for new energy sources and high stability of micro grid. Firstly, the mathematical model of the user and the energy storage system with the load response under the time-sharing electricity price is established, and an integrated system model is also established. Based on this, the optimal operation strategy of the system is proposed. The model and strategy are applied to an actual photovoltaic micro grid system in Gansu, to verify the validity of the model and strategy.
Introduction
At this stage, large-scale photovoltaic power generation appears to be difficult to connect the grid and absorb. The main reason for the above phenomenon is low PV permeability. Therefore, how to increase the penetration rate of PV and ensure the reliability of the power supply of the system has become a research hotspot [1] . The energy storage device can reduce that discarding rate, but the energy storage device is expensive. Therefore, it is very important to find a suitable energy storage capacity. Reference [2] proposes a user-side response model of transferable load, considering the closeness of photovoltaic power generation and load. But it is not consider the difference about load peak-valley, the reliability of microgrid is reduced. Operation scheme of user-side response based on game theory is discussed in reference [3] , which is only aimed at scheduling research, so that the obtained solution set may not be the optimal solution set.
The user-side response is the pointer to the power market incentive mechanism and price information. Therefore, this paper proposes the user-side transferable load mode and the user-side time-of-use price response mode.
Establishment of Joint Optimal Operation Model for Microgrid System Load Transfer User-Side Response
In the case of transfer load, the user side response means that the user can be more close to the photovoltaic power by changing the time of the use of the transferable load. The transfer load effect is shown in Figure 1 . According to the set transferable load solution, the microgrid collects the photovoltaic power data and the user load data, and rearranges the running time for the transferred load [4] . So that the photovoltaic power generation and the load are closer in time sequence, and the use of the energy storage device is reduced. This method changes the operating characteristics of the load from the user side. 
Transfer load objective function
The goal of transfer load is to make PV generation and load curves more close to each other in time sequence, that is to say, transfer load is closer to PV level.
In 
In the formula: L N :Transferable load quantity, la N :The number of transfer loads whose running time is greater than one cycle, max h :Transferable load power supply duration maximum, ) (t x k :The number of the first load to start running at time t , ) (t y k :The number of the first types of loads to start running at the time t , lk P : l th moment capacity of the k th transfer load.
Time-of-Use Electricity Price User Side Response
According to the level of the system user side load response, time-of-use price will be divided into peak, flat, valley. We can improve the reliability of microgrid by peak clipping and valley filling. The user's response behavior can be fully characterized by the electricity price equilibrium relationship and the electricity price elasticity coefficient. 1. The response objective function of time-sharing price ) min (max
In the formula: i W :Peak and valley difference of user's power. 
User System Integrated Response Model
The user system synthesis response model refers to the transfer load, considering time-of-use price. Due to the increase of PV permeability after shifting load, the load peak valley difference will also increase. Considering the time-sharing tariff, the peak valley difference decreases and user satisfaction increases. The time-sharing tariff load response after transferring load.
1. User integrated response objective function
Optimization Index
This paper discusses the user side response system model considering time-of-use price under transfer load. The operation and maintenance costs include the maintenance, management, labor, and related upgrades and costs of reasonable expenses in daily operations.
1. Annual net profit of microgrid system 
Running Strategy
The operation strategy in this paper refers to the combined operation strategy of optical storage microgrid considering time-of-use price under transferable load. Take the 24 hours in a day as the user response cycle.
Combined Optimal Operation Strategy of System
1) The photovoltaic power is greater than the load power: First, user side load transfer is carried out under suitable capacity configuration.
2)If the PV power is still less than the load power, then the PV and the grid will be supplied to the load one by one. Otherwise, PV will be supplied to the load and run according to the user side response according to the time-of-use price. The specific strategy is shown in Figure 2 . Is there any residual electrical energy in the storage energy?
Energy storage discharge power+PV power≥Load power？
The energy storage system allows maximum power discharge, and the less part is provided by the power grid. Is the storage capacity full?
Only photovoltaic power can be charged to energy storage Is the storage capacity full?
Power grid charging for energy storage the excess PV power is given priority to the grid, and the remaining power is charged into the energy storage.
Is the storage capacity full?
Only photovoltaic power can be grid connected Energy storage without charge and discharge.Photovoltaic maintenance of power generation. 
Example Analysis
Select the load data of a typical PV microgrid on a typical day in Gansu province. The parameters of each component are shown in Table 1 . The maximum photovoltaic power in a typical day is 368kW and the maximum load power is 313kW. The microgrid power curve is shown in Figure 3 . The time-differentiated electricity prices for various periods are shown in Table 2 .Introduced here a typical daily seasonal scale factor K.which is the seasonal load data. In the summer, Kx=1; in the winter, Kd=1.2; in the autumn, Kq=0.8. According to the total load of microgrid, total PV and total net power curve, the PV microgrid is a typical commercial/office building microgrid. The load showed obvious characteristics of the day peak night valley. The maximum value of PV output usually occurs at noon. The peak load is usually in the afternoon, but the load is close. After shifting load, the load peak and valley difference will increase, and the reliability of power supply of microgrid will be reduced. In addition, the period of photovoltaic power adequacy is the peak period of electricity consumption, and the electricity price is correspondingly higher. Two user side response modes should be combined with the energy storage system to maximize the benefits and maximize the PV penetration. The optimized operation strategy is used to optimize the microgrid system.
Summary
This paper aims to achieve a more stable and economical operation of photovoltaic microgrid. A microgrid model considering the load response of time-of-use under transfer load is established. A new optimized operation strategy is proposed. The results show that:
The grid connected optical storage microgrid can achieve the purpose of system stability or economy when considering the response of users. This article enumerates two types of user side response. Under the condition of time-of-use, the peak valley difference of load can be reduced, but the permeability of PV will decrease.
Based on the above model, the operation optimization strategy of microgrid system considering the load side response of time-of-use under load transfer is proposed in this paper. A practical example shows that the model and strategy can meet the requirements of system stability and economy.
